

































































































































































































































































































































































































































































































































































































































































































Eleven years ago, when the prolonged B lifetime became known, Wolfenstein
suggested [1] that   V
us
' 0:22 could be an expansion parameter for the Kobayashi-







j < 0:2; (1)














































The parametrization has since become a reference standard [3], especially for CP







j have been consistently dropping [3]. The current values are
jV
cb




j = 0:08  0:02: (3)
Thus, A is now 0:8  0:1, which is down by 1/3 compared to ten years ago. Present
trends in both theory and experiment suggest [4] that V
cb
may drop a little further,
to below 0:04. More dramatic is the factor of 4 drop in jV
ub
j from that of eq. (1),
jV
ub





























where   
0
,   
0









= 1:3 0:5: (6)
2
At rst sight, this may seem to be mere numerology. However, in the spirit
of Wolfenstein's original proposal [1], a change in order of  may have profound
implications for possible underlying dynamics that could relate the mixing angles and

































































it appears that the KM matrix V is mostly due to the down type sector, while eqs.
(5) and (7) suggest that perhaps V
ub
originates from the up type sector. We wish to








Within the Standard Model (SM), we can always redene the right-handed quark
elds to make the mass matrices hermitian. Although this limits the form of the
possible underlying dynamics, we do so for simplicity. Ignoring the u-type quark

































It is desirable to maintain the empirical relation of eq. (8). As Ma has argued





























0, as can be most easily checked by
3







' 0, Ma suggested





















up till a few years ago, this relation
seemed plausible. With eq. (3), however, the relation no longer appears to hold,





proposed by Ma is no longer well motivated. Instead, as mentioned












which becomes even more appealing if V
cb
drops below 0.04. Eqs. (5) and (7) suggest
that one may relegate the generation of V
ub
, hence CP violation, to the u-type quark
sector. With this in mind, without loss of generality, we redene quark elds to make
M
d
real symmetric. We ask ourselves what is the least number of parameters needed
to account for both d-type quark masses and V , with V
ub



















































where   A
2


























































. To order 
4




















by a function g() with g(0) = 1








order. To reduce this ambiguity,
we suppress the odd powers in , and set g
00
(0) = 0. Hence, g() = 1 + O(
4
),















































at least to 
4
order. Thus, with m
b




























which are slight modications of eqs. (8) and (10).
Postulating that D
L
of eq. (11) accounts for V up to V
ub
= 0, we turn to the up





































































































where we normalize to m
t






, i+j = odd, the corrections
are at order 
10





























= 0 up to order 
12
, which is similar to but weaker

















are generated via diagonalizing the u-t mixing element. The












which we call the geometric relation. Since B ' 1 (eq. (6)), it may well be that

















two additional parameters, m
t













. Given the uncertainties in mixing, and especially in
the lighter quark masses [3], these reults are not inconsistent with data!
It is clear how these relations can be weakened. Choosing to maintain eq. (15),
the corrections are relegated to eq. (18). First, restoring C 6= 1 one could ne tunem
c
.






can be nonvanishing at
order 
8


























, respectively. At this stage, however, although approximate mass{mixing relations












restored, in principle one needs to introduce a second phase, such that a
phase redenition is necessary to get back to the standard phase convention.
Since we follow Wolfenstein in expanding V in powers of , the phenomenological








is accountable, while it is known theoretically that
"
0
=" is of order 10
 3
but may well be vanishingly small [10]. Hence, it could be
consistent with either E731 or NA31 values [3]. B
d










. The CP violating invariant
J
CP
























: For the unitarity











 1:6, the unitarity triangle appears a bit squashed. The






is still a free parameter.
Our results are similar to the ansatz of Ng and Ng [8], where the starting point
is also the approximate relations of eq. (7). It is also close to that of Giudice
[11], where the setting is supersymmetric Grand Unied Theories (SUSY GUTS). In
both cases the ansatz appears without much justication. From the perspective of
















. Demanding for least number
of parameters, which is related in spirit but not equivalent to nding \texture zeros"
[12], we \deduce" the mass matrices of eqs. (15) and (18), by idealizing the input
















It would be appealing if some symmetry or dynamical mechanism underlies the
possible reduction of 2 to 5 parameters from the 10 quark masses and mixing angles.





Higgs doublets. However, these usually do not add insight to the 
n
power behavior
for mixing angles and mass ratios. Note that eqs. (15) and (18) suggest an expansion
















. This is traced to the fact






























0   0












































It seems that  ' 1=20  1=30 is the actual expansion parameter, while Wolfenstein's
 =
q






= 0 [9]. We
nd eq. (21) to be suggestive of an underlying radiative mechanism, perhaps not far
above the electroweak scale [13]. It need not have a high scale origin such as from
SUSY and/or GUTS [12]. We believe that the mass and mixing hierarchies, with
correlations as exemplied in eq. (21), cannot be just an accident.











































. While possible, we nd this lacking in appeal as
compared to eq. (21), where we couple the smallness of CP violation eects to the
existence and heaviness of the top quark, which seems more natural. The placement















, hence the d-type quarks have a modied geometric





, , A (or,  and A),  and possibly B to account for 10 quark mass and mixing

























, perhaps both A
and the odd power  expansion are related to m
b
generation from a heavy top.






suggest that the KM matrix origi-
nates from the down type quark sector, except that V
ub
, as the source of CP violation,
may be due to the up type quark sector. Following Wolfenstein, we expand V in terms
8











as given in eqs. (15) and (18) (or more generically in eq.









, A  1 and CP violating phase  (and B  1) seem sucient to account for 10
quark mass and mixing parameters. Eqs. (13) and (16) extend the old(er) relations
of eqs. (8) and (10), while eqs. (19) and (20) relate V
ub
and up type quark mass
ratios. These relations may serve as starting points for possible small corrections.
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